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1 INTRODUCTION 
CMW Geosciences Pty Ltd (CMW) was authorised by Mitch Dodson of Acumends Development 
Solutions on behalf of Eastcourt Property Group to carry out a geotechnical investigation of a 
proposed residential subdivision development site located at the Glen Iris Public Golf Course on Dean 
Road, Jandakot WA by way of email authorisation dated 16 November 2020. The scope of work and 
associated terms and conditions of our engagement were detailed in our services proposal referenced 
PER2020-0452AA, Rev 0, dated 28 October 2020. 

The purpose of this report is to describe the investigation completed, the ground conditions 
encountered and to provide recommendations with respect to geotechnical aspects of the proposed 
development including site preparation and earthworks, site classification, suitable foundation 
parameters, drainage, and the identification of geohazards and risks to the proposed development.  

2 SITE DESCRIPTION  
The proposed development site is approximately 53ha and will be located at the previous location of 
the Glen Iris Public Golf Course along Dean Road, Jandakot WA which has since been closed (refer 
to attached Site Investigation Plan – Figure No. 01).  

For better understanding, the site has been split into three distinctive areas as seen in Figure 01. The 
first area, the most northern precinct is bound to the north, east and west by existing residential 
developments along Glen Iris Drive, and to the south by residential developments along Portsea 
Gardens and Twin Waterers Pass. Surface levels obtained from an imagery survey conducted by 
MNG (Ref. 102160-OPM-007-A) on 09 April 2019 indicates this area is relatively steeply sloping from 
RL 43m AHD along the northern most boundary to RL 27m AHD along the southern boundary. The 
southeastern area also slopes gradually towards the centre of the northernmost lake (RL 34m AHD). 

The central precinct is bound to the east by existing residential developments along Dean Road and 
Par Cresent which is further south, to the south by Berrigan Drive and to the west by residential 
developments along Hartwell Parade, Glacier Way, Eadie Cresent and Glen Iris Drive. In the centre 
of the precinct there are a large number of further residential developments linked by an array of 
roads and accessways connected to Twins Waters Pass. Near the southwestern corner of the area 
an existing single storey clubhouse development is located with associated carparking. Surface levels 
obtained from an imagery survey conducted by MNG indicates this area is relatively consistent, gently 
sloping from RL 27m along the northern boundary to RL 28m AHD along the southern boundary.  

The southernmost precinct is bound to the north by Berrigan Drive, to the east by Prinsep Park and 
Prinsep Road, to the south by Imlah Cresent and to the west by residential dwellings along The Lakes 
Boulevard and The Fairway. In the southwestern most corner, there is two single story maintenance 
workshops with associated paved accessways. Surface levels obtained from an imagery survey 
conducted by MNG indicates this area is gently sloping from RL 26m AHD along the southern 
boundary to RL 29m along the northern boundary.  

Surface levels are only indicative as there are numerous undulations, swales and isolated elevated 
areas, bunkers and fairways that mould the topographical profile of the entire site.   

The site was previously used as a public golf course therefore the site contains relatively cleared 
areas. Vegetation cover comprises grass with some small to large sized trees lining the outsides of 
the fairways. There are also six manmade lakes located across the site.  

It is believed the existing developments on the golf course will be demolished prior to the bulk 
earthworks for the proposed subdivision. 
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Aerial imagery from Landgate show that prior to the development of the golf course in 1965 the site 
was previously in use as agricultural lands.  The surrounding areas have undergone significant land 
development and subdivision that appears to have affected the current golf course. In addition, the 
golf course layout has largely been man-made by earthworking. Because of this, there may be 
uncontrolled fill, very loose sands, buried topsoil or other unsuitable material present in areas of the 
site. In addition, there could be unsuitable material in the lake beds. 

3 PROPOSED DEVELOPMENT 
The plans supplied depict the area of approximately 53ha will be divided into approximately 600 to 
800 residential lots with Public Open Space (POS), drainage basins plus associated accessways and 
roadways. At present, however, no specific engineering details of the proposed land development 
have been provided.  

We anticipate that significant cut to fill earthworks will be required in order to form finished ground 
levels. The magnitude of the cut to fills assume the lots will be stepped from east to west.  It is also 
understood that retaining walls will be constructed to assist with the development of the lots.  

4 FIELD INVESTIGATION 
The field investigation was carried out from 30 November 2020 to 02 December 2020, following a dial 
before you dig search. All fieldwork was carried out under the direction of CMW Geosciences Pty Ltd 
in general accordance with AS1726 (2017), Geotechnical Site Investigations.  The scope of fieldwork 
completed was as follows: 

 A walkover survey of the site to assess the general landform, site conditions and adjacent 
structures;  

 55 test pits, denoted TP01 to TP55, were excavated to depths of up to 2.2m using a JCB 8.5 
tonne backhoe fitted with a 450mm wide toothed bucket to investigate the underlying soil 
conditions, facilitate sampling for laboratory testing and to assess excavatability and earthworks 
recommendations. Engineering logs of the test pits and photographs are presented in Appendix 
A; 

 Perth Sand Penetrometer (PSP) tests were carried out adjacent to each test pit, in general 
accordance with AS1289.6.3.3, to depths of up to 2.1m to provide soil density/consistency 
profiles and to provide a subgrade CBR value for pavement design purposes.  Graphical results 
of the PSP plots are presented on the test pit logs in Appendix A; 

 8 hand auger boreholes were drilled with a 100mm diameter auger to a depth of up to 1.42m to 
facilitate infiltration testing. Results of the permeability test are presented in Appendix B. 

The approximate locations of the respective investigation sites referred to above are shown on the 
attached Site Investigation Plan (Figure No. 01). Test locations were selected by CMW with input 
from Steve Foley (JDSi) on specific areas to target/stay clear of during the investigation. Test 
locations were measured using a hand-held GPS to an accuracy of ±5m. Elevations were inferred 
from the imagery survey conducted by MNG (Ref. 102160-OPM-007-A) on 09 April 2019.  

5 LABORATORY TESTING 
A small program of soil laboratory testing was carried out on representative soil samples generally in 
accordance with the requirements of the latest edition of AS1289 (where applicable).  

Testing was carried out on samples selected by CMW and carried out by Western Geotechnical & 
Laboratory Services Pty Ltd (WGL), a NATA registered laboratory.  

The following laboratory tests were carried out: 
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 8 Organic Content Test (Loss on Ignition).  

The laboratory test results, and associated certificates are provided in Appendix C. 

6 GROUND MODEL 

6.1 Geology 
Published geological maps (Ref. Perth Metropolitan Region 1:50,000 Environmental Geology Series: 
Fremantle) and the CMW investigation database for the area depict the land as being underlain by 
Bassendean Sand overlying clayey and silty material of the Guildford Formation at depth.   

Based on the known history of the site and surrounding land levels, some superficial depths of fill 
were also anticipated because of the previous agricultural use of the land. 

6.2 Subsurface Conditions 
The ground conditions encountered and inferred from the investigation were considered to be 
generally consistent with the published geology for the area and can be generalised according to the 
following subsurface sequence: 

TOPSOIL: SAND / CLAYEY SAND dark grey, brown, fine to medium grained, 
subangular to subrounded sand with trace fines 
(>12% in TP48); trace organics; trace roots and 
rootlets; trace branches; trace vegetation, overlying; 

FILL: SAND (UNCONTROLLED) loose to very dense, fine to medium grained, 
subangular to subrounded; grey/pale yellow and 
orange-brown; trace fine grained limestone gravel 
(TP04, TP20); trace fines; trace organics; trace 
roots and rootlets; trace branches. Uncontrolled fill 
in the form of old reticulation pipe and bricks were 
found in TP04, TP18, TP28 and TP34. The 
reticulation pipe uncovered in TP28 and TP34 
contained potential asbestos between depth of 0.5 
and 1.6 mbgl, overlying; 

SAND (SP)  loose to very dense, fine to medium grained, 
subangular to subrounded; grey/orange/yellow and 
white; trace fines; trace roots and rootlets, 
overlying; 

COFFEE ROCK  very dense, fine to medium grained, subangular to 
subrounded, dark brown/black; weakly cemented. 
(Only found in TP03 TP06, TP12 and TP52). The 
coffee rock was typically found in or around low 
energy zones (lakes) located across the site where 
groundwater may be present.   

Of the six manmade lakes located across the site, only TP48 was able to excavate the base of the 
lake due to the lake being empty. A green plastic liner was found approximately 0.5m below the base 
of the lake overlying the natural sand. It is assumed this liner is present at the base of all the other 
lakes at a similar depth. The liner was also found to be extending to the banks of the lakes evident in 
test pits TP34, TP44 and TP52 where the same plastic liner was uncovered just below the surface.  

The distribution of the above units is summarised in Table 1 below:  
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Table 1: Summary of Soil Stratigraphy 

Description Depth to top of layer (m) 

Minimum Maximum Average 

TOPSOIL: SAND / CLAYEY SAND 0.00 

FILL: SAND (UNCONTROLLED) 0.02 0.20 0.11 

SAND (SP) 0.10 1.90 1.00 

COFFEE ROCK  >2.05 

 

6.3 Groundwater 
A review of the Perth Groundwater Atlas indicates that groundwater levels are likely to be between 
RL 21m AHD and 26m AHD below existing ground levels. These levels equate to depths of 
approximately <1m below the lowest existing ground contours along the southern boundary of site. 

During the investigation, which was completed in early-summer conditions (Nov/Dec 2020), 
groundwater was not encountered within any of the investigation locations.   

6.4 Permeability 
Tabulated results of the 8 in-situ falling head permeability tests carried out was used to estimate the 
soil coefficient of permeability in accordance with the methods described in Horslev (1951) (falling 
head test) and CIRIA Report No. 113 (falling head test). 

Table  summarises the results obtained. Complete results of the in-situ falling head tests are 
presented in Appendix B. 

Table 2: Summary of Falling Head Permeability Tests 

Standpipe 
ID 

Bottom of Test 
Hole (mbgl) 

Approximate Permeability  

CIRIA 
(m/sec) 

CIRIA 
(m/day) 

Horslev 
(m/sec) 

Horslev 
(m/day) 

Perm 1 1.36 3.15x10-04 27.22 6.50x10-05 5.61 

Perm 2 1.42 1.22x10-03 105.00 2.99x10-04 25.84 

Perm 3 1.35 6.73x10-04 58.18 1.85x10-04 16.00 

Perm 4 1.38 4.25x10-04 36.75 1.01x10-04 8.69 

Perm 5 1.40 8.26x10-04 71.39 1.99x10-04 17.16 

Perm 6 1.40 5.05x10-04 43.61 1.69x10-04 14.46 

Perm 7 1.41 3.54x10-04 30.55 7.82x10-05 6.75 

Perm 8 1.41 8.32x10-04 71.89 1.87x10-04 16.13 
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7 LABORATORY TEST RESULTS 

The soil organic content laboratory test results are summarised in Table 3 below. 

Table 3: Soil Organic Content Laboratory Results 

Sample ID Depth To and From 
(mbgl) Ash Content (%) Organic Content (%) 

TP04 0.0 – 0.1  95.8 4.2 

TP14 0.0 – 0.1  94.7 5.3 

TP29 0.0 – 0.1  96.0 4.0 

TP41 0.0 – 0.1  91.4 8.6 

TP46 0.0 – 0.1  95.6 4.4 

TP48 0.0 – 0.1  74.5 25.5 

TP23 0.0 – 0.1  94.6 5.4 

TP15 0.0 – 0.1  96.7 3.3 

Note: TP48 was located at the base of a previous lake which may explain the abnormally high organic content.  

8 GEOTECHNICAL ASSESSMENT AND RECOMMENDATIONS 

8.1 General 
Following our understanding of the preliminary development plans and our interpreted ground model, 
we consider that the site is suitable for supporting the proposed residential development, subject to 
the requirements of AS 2870-2011 and our specific earthworks recommendations detailed in Section 
8.2 below. 

8.2 Earthworks 
Natural and uncontrolled fill sand is expected to be encountered throughout the full depth range of 
excavations (<1m depth) We anticipate that major cut to fill bulk earthworks will be required to form 
finished ground levels.  This activity is considered appropriate for the site subject to the earthworks 
construction recommendations described below. 

We note earthworks must be carried out in accordance with the recommendations provided in this 
report and AS3798-2007 Guidelines on Earthworks for Commercial and Residential Developments. 

8.2.1 Topsoil Strip and Subgrade Preparation 

 All vegetation must be stripped and removed from site; 

 A 100mm topsoil strip should be considered appropriate for most of the site, however where 
thick root mats or otherwise unsuitable material is present to a greater depth then this should be 
removed and cut to waste or reused as fill within the POS areas; 

 Existing trees must be removed and their root systems must be completely grubbed out. The soil 
beneath the root system must be proof rolled and backfilled to the specifications described 
below; 
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 Following the topsoil strip, the top 400mm of the soil profile should be tyned to bring any waste 
/ uncontrolled fill to the surface. In some instances, the Earthworks Contractor may be required 
to excavate deeper to remove all waste / uncontrolled fill. Any organic (tree roots / stumps) or 
manmade waste observed should be removed from site. Alternatively, the fill material should be 
stockpiled for reuse as sand fill material following an inspection by a suitably qualified 
geotechnical engineer; and 

 The upper 300mm of the exposed subgrade must be moisture conditioned with a water cart and 
compacted with a suitable roller to achieve at least 7 blows per 300mm penetration with a Perth 
Sand Penetrometer (PSP) excluding the top 150mm, which is equivalent to a dry density ratio of 
at least 95% based on Modified Compaction (AS1289 5.1.1).  Any loose, soft, organic or 
manmade waste materials observed during this proof roll shall be removed and replaced with 
compacted clean sand fill. 

8.2.2 Bulk Earthworks 

We recommend the following during bulk earthworks: 

 Material must be moisture conditioned with a water cart and compacted in layers not exceeding 
300mm with a suitable roller to achieve at least 7 blows per 300mm penetration with a PSP 
excluding the top 150mm, which is approximately equivalent to a dry density ratio of 95% based 
on Modified Compaction (AS1289 5.2.1); 

 Site won material from proposed cut earthworks is considered suitable for use in bulk earthworks 
from a geotechnical perspective, subject to adequate placement and providing that similar and 
consistent fill materials are used for specific applications (i.e. entire fill pads are constructed of 
similar fill materials); and 

 Imported sand bulk fill materials will need to be free of organic or deleterious inclusions with a 
fines content of less than 5% of the fill volume and a maximum particle size of 100mm. It must 
be moisture conditioned with a water cart and compacted in layers not exceeding 300mm to 
achieve at least 7 blows per 300mm penetration with a PSP, which is equivalent to a dry density 
ratio of 95% based on Modified Compaction (AS1289 5.2.1). 

8.2.3 Retaining Wall Backfill 

We recommend the following during retaining wall backfilling: 

 Backfill layers should be placed in maximum 300mm thick loose layers, moisture conditioned to 
within ±3% of the optimum moisture content and compacted with a suitable vibrating plate 
compactor to achieve a dry density ratio of at least 95% based on Modified Compaction (AS1289 
5.2.1). 

The technical and control requirements for Engineered Fill, including site observation and compaction 
testing, are outlined in AS3798-2007. We recommend that this work is completed under the direction 
and control of a suitably experienced Geotechnical Engineer familiar with the contents of this report. 

8.2.4 Excavatability 

The loose to very dense natural sands and uncontrolled fill sand encountered across the site may be 
excavated using standard mechanical plant.  

8.2.5 Earthworks Monitoring 

Variations in ground conditions may occur between test locations. If conditions other than those 
described above are encountered, then further advice should be sought without delay. During 
earthworks, site visits should be made by a Geotechnical Engineer or Engineering Geologist who is 
familiar with the contents of this report to ensure that topsoil stripping is carried out adequately, proof 

GLEN IRIS ESTATE SUBDIVISON, JANDAKOT, WA – GEOTECHNICAL INVESTIGATION  23 DECEMBER 2020               

CMW Geosciences Pty Ltd  
Ref. PER2020-0452AB Rev 0 7 

compaction and cut to fill earthworks are conducted in accordance with AS3798-2007, and to audit 
the compaction of earthworks. Earthworks control testing should be undertaken in accordance with 
the guidelines set out in AS3798-2007. CMW would be pleased to perform this function if required. 

8.2.6 Lake Remediation and Backfilling  

We recommend the following during lake remediation and backfilling:; 

 Drain lakes to remove water. Note: Some lakes may require dewatering as the base of the lake 
is below groundwater;  

 Remove all organics and fill material above the liner;   

 Remove liner from base of lakes and along embankments; and 

 Once the liner has been removed the lakes should be backfilled with clean sand fill or site won 
material as mentioned in 8.2.2 and compacted in layers not exceeding 300mm to achieve at 
least 7 blows per 300mm penetration with a PSP, which is equivalent to a dry density ratio of 
95% based on Modified Compaction (AS1289 5.2.1). Each layer of fill that is placed should be 
keyed (fill over cut) into the lake embankments to ensure each layer extends into intact 
foundation materials.  

8.3 Strip and Pad Foundations 
The design of available foundation bearing pressures for isolated strip and pad footings with 0.5m or 
1.0m embedment depth has been carried out using the Terzaghi bearing capacity equation.  Subject 
to completing the earthworks and foundation preparation recommendations provided in section 8.2 
above, shallow strip or pad footings founded within medium dense near surface soils (<1m) or 
compacted fill material may be designed on the basis of the maximum allowable bearing pressures 
provided in Table 4. 

Table 4: Summary of Shallow Footing Design Bearing Pressure 

Embedment Depth 
(m) 

Footing Width     
(m) 

Footing Length   
(m) 

Allowable 
Bearing 

Pressure (kPa) 

Estimated 
Settlement 

(mm) 

0.5 

0.5 Strip 170 <5 

1 Strip 220 10-15 

1 1 200 5-10 

2 2 290 10-15 

1.0 

0.5 Strip 280 5-10 

1 Strip 330 15-20 

1 1 310 5-10 

2 2 400 20-25 

These values are based on a geotechnical strength reduction factor of 0.5 and an average load factor 
of 1.5 (Factor of Safety = 3.0).  It should be noted that these bearing pressures assume isolated 
vertical, non-eccentric loads. The assessment has been undertaken based on a static load and does 
not consider any dynamic or cyclic loading effects. It also does not consider any interaction of closely 
spaced foundations. 
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Subject to the earthworks and foundation preparation works being undertaken as described herein, it 
has been calculated that the total settlements of the footing configurations and design pressures 
outlined in Table 4 above is unlikely to exceed approximately 20mm to 25mm.  Differential settlements 
are unlikely to exceed approximately one half of these values.   

8.4 Retaining Wall Design 
Localised cut and fill earthworks will be required along proposed property boundaries for subdivision 
layout and drainage purposes. All retaining wall footings will be founded on either reworked in situ or 
engineered sand fill material to depths of at least 0.5m. Based on this, recommended retaining wall 
design parameters are summarised in Table 5 below: 

Table 5: Retaining Wall Design Parameters 

Soil Unit ϒ 
(kN/m3) 

Ø’ 
(deg) 

K0 E’ 
(MPa) 

No wall friction Wall friction = 2/3Ø 

Ka Kp Ka Kp 

ENGINEERED 
FILL: SAND 
(medium dense) 

18 34 0.441 60 0.283 3.537 0.254 8.952 

SAND (medium 
dense) 18 34 0.441 60 0.283 3.537 0.254 8.952 

Notes:  
1. Refer to Table 1 for definition of soil unit levels. 
2. ϒ – soil unit weight; Ø’ - angle of internal soil friction; K0 - coefficient of earth pressure at rest, Ka - coefficient of 

active earth pressure, Kp - coefficient of passive earth pressure; E’ – long term Young’s modulus.  
3. Values of K0 are based on initial conditions following construction of the walls. 
4. The retaining wall designer must adopt the above set of Ka and Kp parameters relevant to the actual construction 

method adopted. 
5. The above parameters are based on the condition of a horizontal ground surface behind the retaining structure. 

Applicable surcharge loads behind the wall must also be considered in the design. 

Retaining structures should be designed in accordance with AS 4678-2002 “Earth Retaining 
Structures” or an alternate approved factor of safety approach.  Should any fill be placed against the 
permanent retaining walls after construction, it is expected that the compaction induced pressures 
will be much greater than the above active earth pressures.  The compaction equipment used to 
compact backfill behind the wall must be carefully selected and preferably light-weight compaction 
equipment should be used. The load on the retaining wall due to compaction equipment may be 
estimated from Figure J5 in AS4678-2002 “Earth Retaining Structures”. 

It is noted that some ground movement will occur behind temporary or permanent retaining walls.  By 
definition, movement of the wall must occur to fully mobilise the active and passive earth pressure 
coefficients provided in Table 5 above.  The extent of this movement is dependent on the height of 
retaining wall, type of wall selected and construction methodology. This must be considered during 
the design and construction of the retaining walls to ensure adjacent facilities are not adversely 
affected. 

Any ground anchors associated with retaining wall construction should be designed on the basis of 
the above effective stress soil parameters and using appropriate design standards such as BS8081.  

8.5 Site Classification 
A site classification of CLASS A in accordance with AS2870-2011 is recommended subject to the 
foundation preparation recommendations provided in Section 8.2 above.  
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8.6 Environmental  
The National Acid Sulfate Soils Map shows that the site is located in a “low to moderate risk area for 
ASS occurring within 3m of natural surface”.  

After discussions with Steve Foley (JDSi) during our site walkover, it was mentioned some asbestos 
may be present across the site following the demolition of old infrastructure. The area in question was 
along the western boundary of the central precinct by Hartwell Parade.  Potential asbestos in the form 
of an old, fractured pipe was found in the upper 0.5m of this area in TP28 (pictured in the test pit 
photographs). The same pipe was also found in the upper 1.6m of TP34, on the edge of lake in the 
southeastern portion of the northern precinct.  

During bulk earthworks asbestos will need to be appropriately managed by a competent 
environmental consultant.  

8.7 Pavement CBR 
Based on the field density testing undertaken using the PSP and our experience with similar materials, 
it is recommended that pavements be designed on the basis of a subgrade CBR value of 12% due to 
the sandy nature of the soils.   

This design CBR value is subject to the exposed subgrade being moisture conditioned and 
compacted in accordance with the recommendations provided in Section 8.2 above.  It is 
recommended that appropriate QA / QC testing be undertaken on subgrade and pavement materials 
during construction. 

8.8 Drainage  
It is recommended that soakwells and drainage basins be designed on the basis of a saturated soil 
coefficient of permeability of 5 m/day subject to them being located a distance of at least 3m away 
from any structure foundations.  This does not allow for any clogging, silting or other design aspects 
of the soakwells. 

9 CLOSURE 
The findings contained within this report are the result of limited discrete investigations conducted in 
accordance with normal practices and standards.  To the best of our knowledge, they represent a 
reasonable interpretation of the general condition of the site.  Under no circumstances, can it be 
considered that these findings represent the actual state of the ground conditions away from our 
investigation locations. 

If the ground conditions encountered during construction are significantly different from those 
described in this report and on which the conclusions and recommendations were based, then we 
must be notified immediately. 

This report has been prepared for use by Eastcourt Property Group in relation to the proposed Glen 
Iris Estate residential subdivision project in accordance with generally accepted consulting practice.  
No other warranty, expressed or implied, is made as to the professional advice included in this report.  
Use of this report by parties other than Eastcourt Property Group and their respective consultants 
and contractors is at their risk as it may not contain sufficient information for any other purposes.  
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Appendix A

Test Pit Logs, PSP Plots and Photos 
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Appendix B

Permeability Test Results 

Specifications - Open-Ended Tube Ground Conditions
Length L1: 1.41 m GWL: 3 m BGL (Blank = Bottom of hole)
Diameter: 80 mm Permeability Anisotropy
Non-Perm L2: m m: 1
Above Gnd L3: 0.05 m

Bottom of Test Hole: 1.36 m BGL
Hydraulic Conductivity (k)

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4

3.15E-04 ms-1                    = 27.22 m/day

Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49

6.50E-05 ms-1                    = 5.61 m/day

Sand

Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k'

0 0.130 1.280 (m) Case G (ms-1) (ms-1)
10 0.400 1.010 1.145 5.55E-05 4.01E-04
17 0.500 0.910 0.960 3.95E-05 2.49E-04
28 0.600 0.810 0.860 3.02E-05 1.76E-04
62 0.800 0.610 0.710 2.71E-05 1.39E-04 12.00

142 1.000 0.410 0.510 1.99E-05 8.19E-05
288 1.200 0.210 0.310 2.44E-05 7.49E-05
533 1.410 0.000 0.105 2.58E-04 1.08E-03

#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A

EOH @ 1.36m

STRATIGRAPHIC LOG
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Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, 
but also provides the analysis method as outlined by Hvorslev if desired.



Specifications - Open-Ended Tube Ground Conditions
Length L1: 1.43 m GWL: 3 m BGL (Blank = Bottom of hole)
Diameter: 80 mm Permeability Anisotropy
Non-Perm L2: m m: 1
Above Gnd L3: 0.01 m

Bottom of Test Hole: 1.42 m BGL
Hydraulic Conductivity (k)

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4

1.22E-03 ms-1                    = 105.00 m/day

Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49

2.99E-04 ms-1                    = 25.84 m/day

Sand

Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k'

0 0.700 0.730 (m) Case G (ms-1) (ms-1)
3 0.800 0.630 0.680 1.64E-04 8.08E-04

10 0.900 0.530 0.580 9.12E-05 4.03E-04
18 1.000 0.430 0.480 1.09E-04 4.22E-04
36 1.200 0.230 0.330 1.79E-04 5.68E-04 49.11
82 1.429 0.001 0.116 9.52E-04 3.87E-03

#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A

STRATIGRAPHIC LOG

EOH @ 1.42m
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Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, 
but also provides the analysis method as outlined by Hvorslev if desired.

Specifications - Open-Ended Tube Ground Conditions
Length L1: 1.39 m GWL: 3 m BGL (Blank = Bottom of hole)
Diameter: 80 mm Permeability Anisotropy
Non-Perm L2: m m: 1
Above Gnd L3: 0.04 m

Bottom of Test Hole: 1.35 m BGL
Hydraulic Conductivity (k)

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4

6.73E-04 ms-1                    = 58.18 m/day

Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49

1.85E-04 ms-1                    = 16.00 m/day

Sand

Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k'

0 0.700 0.690 (m) Case G (ms-1) (ms-1)
3 0.800 0.590 0.640 1.81E-04 8.56E-04

11 0.900 0.490 0.540 8.97E-05 3.77E-04
28 1.000 0.390 0.440 5.87E-05 2.15E-04
59 1.200 0.190 0.290 1.28E-04 3.80E-04 32.79

154 1.389 0.001 0.095 4.68E-04 1.54E-03
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A

STRATIGRAPHIC LOG
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Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, 
but also provides the analysis method as outlined by Hvorslev if desired.



Specifications - Open-Ended Tube Ground Conditions
Length L1: 1.42 m GWL: 3 m BGL (Blank = Bottom of hole)
Diameter: 80 mm Permeability Anisotropy
Non-Perm L2: m m: 1
Above Gnd L3: 0.04 m

Bottom of Test Hole: 1.38 m BGL
Hydraulic Conductivity (k)

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4

4.25E-04 ms-1                    = 36.75 m/day

Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49

1.01E-04 ms-1                    = 8.69 m/day

Fill

Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k'

0 0.550 0.870 (m) Case G (ms-1) (ms-1)
6 0.700 0.720 0.795 9.50E-05 5.25E-04

11 0.800 0.620 0.670 1.01E-04 4.92E-04
18 0.900 0.520 0.570 9.39E-05 4.10E-04
26 1.000 0.420 0.470 1.12E-04 4.30E-04 37.18
56 1.200 0.220 0.320 1.13E-04 3.52E-04

552 1.419 0.001 0.111 8.87E-05 3.43E-04
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
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Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, 
but also provides the analysis method as outlined by Hvorslev if desired.

Specifications - Open-Ended Tube Ground Conditions
Length L1: 1.42 m GWL: 3 m BGL (Blank = Bottom of hole)
Diameter: 80 mm Permeability Anisotropy
Non-Perm L2: m m: 1
Above Gnd L3: 0.02 m

Bottom of Test Hole: 1.40 m BGL
Hydraulic Conductivity (k)

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4

8.26E-04 ms-1                    = 71.39 m/day

Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49

1.99E-04 ms-1                    = 17.16 m/day

Sand

Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k'

0 0.600 0.820 (m) Case G (ms-1) (ms-1)
2 0.700 0.720 0.770 2.00E-04 1.08E-03
6 0.800 0.620 0.670 1.26E-04 6.15E-04

12 0.900 0.520 0.570 1.10E-04 4.78E-04
27 1.000 0.420 0.470 5.99E-05 2.29E-04 19.83
46 1.200 0.220 0.320 1.78E-04 5.56E-04

131 1.419 0.001 0.111 5.18E-04 2.00E-03
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
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Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, 
but also provides the analysis method as outlined by Hvorslev if desired.



Specifications - Open-Ended Tube Ground Conditions
Length L1: 1.44 m GWL: 3 m BGL (Blank = Bottom of hole)
Diameter: 80 mm Permeability Anisotropy
Non-Perm L2: m m: 1
Above Gnd L3: 0.04 m

Bottom of Test Hole: 1.40 m BGL
Hydraulic Conductivity (k)

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4

5.05E-04 ms-1                    = 43.61 m/day

Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49

1.67E-04 ms-1                    = 14.46 m/day

Sand

Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k'

0 0.800 0.640 (m) Case G (ms-1) (ms-1)
5 0.900 0.540 0.590 1.24E-04 5.55E-04

11 1.000 0.440 0.490 1.40E-04 5.52E-04
21 1.100 0.340 0.390 1.21E-04 4.10E-04
33 1.200 0.240 0.290 1.60E-04 4.51E-04 38.92
54 1.300 0.140 0.190 1.73E-04 3.82E-04

210 1.439 0.001 0.070 2.86E-04 6.80E-04
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A

STRATIGRAPHIC LOG

EOH @ 1.4m

JDSi Consulting Engineers MO

Glen Iris Estate
Jandakot, WA

AP

1
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Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, 
but also provides the analysis method as outlined by Hvorslev if desired.

Specifications - Open-Ended Tube Ground Conditions
Length L1: 1.44 m GWL: 3 m BGL (Blank = Bottom of hole)
Diameter: 80 mm Permeability Anisotropy
Non-Perm L2: m m: 1
Above Gnd L3: 0.03 m

Bottom of Test Hole: 1.41 m BGL
Hydraulic Conductivity (k)

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4

3.54E-04 ms-1                    = 30.55 m/day

Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49

7.82E-05 ms-1                    = 6.75 m/day

Sand

Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k'

0 0.400 1.040 (m) Case G (ms-1) (ms-1)
8 0.600 0.840 0.940 7.18E-05 4.48E-04

16 0.700 0.740 0.790 4.79E-05 2.63E-04
24 0.800 0.640 0.690 6.00E-05 2.99E-04
35 0.900 0.540 0.590 5.65E-05 2.52E-04 21.81
50 1.000 0.440 0.490 5.60E-05 2.21E-04
83 1.200 0.240 0.340 9.31E-05 3.00E-04

352 1.439 0.001 0.121 1.62E-04 6.92E-04
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A

STRATIGRAPHIC LOG

EOH @ 1.41m

JDSi Consulting Engineers MO

Glen Iris Estate
Jandakot, WA
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Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, 
but also provides the analysis method as outlined by Hvorslev if desired.



Specifications - Open-Ended Tube Ground Conditions
Length L1: 1.44 m GWL: 3 m BGL (Blank = Bottom of hole)
Diameter: 80 mm Permeability Anisotropy
Non-Perm L2: m m: 1
Above Gnd L3: 0.03 m

Bottom of Test Hole: 1.41 m BGL
Hydraulic Conductivity (k)

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4

8.32E-04 ms-1                    = 71.89 m/day

Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49

1.87E-04 ms-1                    = 16.13 m/day

Sand

Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k'

0 0.450 0.990 (m) Case G (ms-1) (ms-1)
4.9 0.600 0.840 0.915 9.18E-05 5.60E-04

8 0.700 0.740 0.790 1.24E-04 6.78E-04
13 0.800 0.640 0.690 9.60E-05 4.78E-04
20 0.900 0.540 0.590 8.87E-05 3.97E-04 34.27
32 1.000 0.440 0.490 7.00E-05 2.76E-04
55 1.200 0.240 0.340 1.34E-04 4.31E-04

117 1.439 0.001 0.121 7.03E-04 3.00E-03
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A

STRATIGRAPHIC LOG

EOH @ 1.41m

JDSi Consulting Engineers MO

Glen Iris Estate
Jandakot, WA

AP

1

Falling Head Permeability Test 8
3/12/2020

PER2020-0452

PROJECT:

TITLE: DATE:

REVISION:

CHECKED:

CLIENT: DESIGNER:

PROJECT:

0.00

0.20

0.40

0.60

0.80

1.00

1.20

0 20 40 60 80 100 120 140

He
ad

 (m
)

Time (s)

L1

L2

L3

GWL

Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, 
but also provides the analysis method as outlined by Hvorslev if desired.

GLEN IRIS ESTATE SUBDIVISON, JANDAKOT, WA – GEOTECHNICAL INVESTIGATION 23 DECEMBER 2020             

CMW Geosciences Pty Ltd
Ref. PER2020-0452AB Rev 0

Appendix C

Laboratory Test Results



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Brooke Elliott with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

3.3

Testing Completed By:
Furnace Temperature (⁰C):

WGLS - KT
440

Organic Content (%)

4.2

5.3

4.0

8.6

TP15  0.01m 96.7

WG20/11347

Date Sampled:

Sampled by Client, Tested as Received

Various - See Below Date Tested:

WG20/11347-11354
Not Specified

Sampling Method:

Sample Identification:

Project:
Location:

Sample No.Geotechnical Investigation

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Organic Content 

Sample Identification Ash Content (%)

WG20/11354

TP04  0.01m 95.8

TP14  0.01m

5.4

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING
TEST REPORT - ASTM D2974-14 (Test Method C)

Client:
Client Address:

Ticket No.
Report No.

S2166
WG20/11347-11354_1_OR

CMW Geosciences
Suite 1, Level 3/29 Flynn Street, Wembley WA

WG20/11351

94.7

TP29  0.01m 96.0

TP41  0.01m 91.4

TP46  0.01m 95.6

WG20/11348

WG20/11349

WG20/11350

05-December-2020

Glen Iris Golf Course
4-12-2020

4.4

25.5WG20/11352

WG20/11353

TP48  0.01m 74.5

TP23  0.01m 94.6

Sample Number
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